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laclossd  Is  the  Phase  1 Inspection  Report  for  Bloodgoods  Pond  Dam  In 
Onion  County,  New  Jersey  which  has  been  prepared  under  authorization  of 
the  Daa  Inspection  Act,  Public  Law  92-367.  A brief  assessaent  of 
the  daa's  condition  Is  given  In  the  front  of  the  report. 


Baaed  on  visual  Inspection,  available  records,  calculations  and  past 
operational  performance,  Bloodgoods  Pond  Dan,  Initially  listed  as  a 
high  hazard  potential  structure,  but  reduced  to  a significant  hazard 
potential  structure  as  a result  of  this  Inspection,  la  judged  to  be 
In  poor  overall  condition.  The  spillway  capacity  la  considered  Inadequate 
since  67  percent  of  the  Spillway  Design  Flood  (SDF)  would  overtop  the 
daa.  (The  SDF,  in  this  Instance,  Is  one  half  of  the  Probable  Maximum 
Flood.)  To  Insure  the  continued  functioning  of  the  dam  and  Its  Impoundment 
the  following  remedial  actions  are  recoonended  to  be  undertaken  within 
twelve  months  from  the  date  of  approval  of  this  report: 

a.  The  spillway's  adequacy  should  be  determined  by  a qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies.  Any  remedial  measures  necessary  to 
Insure  the  adequacy  of  the  spillway  and  to  prevent  overtopping  should 
be  initiated  within  calendar  year  1980. 

b.  Engineering  studies  and  analysis  should  be  initiated  to  determine 
the  foundation  conditlona  and  structural  stability  of  tha  original  slab 
and  buttress  spillway. 


c.  Repair  or  replace  the  deteriorated  concrete  in  the  flood-gate 
structure,  slab  and  buttress  spillway  and  left  vlngvall. 


d.  Repair  and  make  functional  tha  inoperable  30-inch  alulca  gate 
a.  Provide  a net hod  of  aafe  and  rapid  acceaa  to  the  floodgate 


f • Xnueatlgate  methods  to  laprove  the  drawdown  capacity  during 
perloda  of  high  flowa. 


g.  The  owner  ahould  upgrade  the  operating  and  ealntenance  procedurea 
by  iaaulng  a manual  and  check  list  for  recommended  procedurea.  Inapection 
and  nalntenance  visits  should  be  logged.  Records  of  pond  levels  should 
be  kept  during  routine  visits  and  during  severe  storms.  An  annual  site 
inspection  should  be  conducted  using  a visual  inspection  check  list 
similar  to  the  one  used  in  this  report. 


A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hof  man.  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congressman  Matthew  Rlnaldo  of 
the  Twelfth  District.  Under  the  provisions  of  the  Freedom  of 
Information  Act,  the  inspection  report  will  be  subject  to  release 
by  this  office,  upon  request,  five  days  after  the  date  of  this 
letter. 


Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS) , Springfield,  Virginia  22161 
at  a reasonable  cost.  Please  allow  four  to  alx  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 


I 

1APEN-D 

leearable  Brendan  T.  Byrne 

of  the  rerni  mlarl  nnn  made  aa  a result  of  the  Inspection.  He  accordingly 
xaquest  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
Implement  our  recommendations . 

Sincerely, 

1 Tor?  ^-/  JAMES  G.  TON 

Am  stated  Colonel,  Corps  of  Engineers 

District  Engineer 

Copies  furnished: 

Dirk  C.  Hof man,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

■.  J.  Dept,  of  Environmental  Protection 

P.  0.  Box  CN029 

Trenton,  NJ  08625 


John  O'Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Water  Resources 

■.  J.  Dept,  of  Environmental  Protection 

*.  O.  Box  CN029 

Trenton,  NJ  08625 
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CORPS  OF  ENGINEERS  ASSESSMENT  OP  GENERAL  CONDITIONS 


This  dam  vu  inspected  on  1 December  1978  by  Louie  Berger  end  Associates, 

Inc.  under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement 
with  the  U.S.  Army  Engineer  Dletrlct,  Philadelphia,  had  this  Inspection 
performed  In  accordance  with  the  National  Dam  Inspection  Act,  Public 
Law  92-367. 

Bloodgoods  Pond  Dam,  Initially  listed  as  a high  hasard  potential  structure, 
but  reduced  to  a significant  hazard  potential  structure  as  a result  of 
this  Inspection,  Is  judged  to  be  In  poor  overall  condition.  The  spillway 
capacity  Is  considered  Inadequate  since  67  percent  of  the  Spillway  Design 
Flood  (SDF)  would  overtop  the  dam.  (The  SDF,  in  this  instance,  is  one 
half  of  the  Probable  Maximum  Flood.)  To  insure  the  continued  functioning 
of  the  dam  and  Its  Impoundment,  the  following  remedial  actions  are  recommended 
to  be  undertaken  within  twelve  months  from  the  date  of  approval  of  this 
!•  report : 

a.  The  spillway 'a  adequacy  should  be  determined  by  a qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies.  Any  remedial  measures  necessary  to 
Insure  the  adequacy  of  the  spillway  and  to  prevent  overtopping  should 
be  Initiated  within  calendar  year  1980. 

b.  Engineering  studies  and  analysis  should  be  initiated  to  determine 
the  foundation  conditions  and  structural  stability  of  the  original  slab 
and  buttress  spillway. 

c.  Repair  or  replace  the  deteriorated  concrete  In  the  flood-gate 
structure,  slab  and  buttress  spillway  and  left  wlngwall. 

d.  Repair  and  make  functional  the  Inoperable  30-lnch  sluice  gate. 

e.  Provide  a method  of  safe  and  rapid  access  to  the  floodgate 
structure . 

f.  Investigate  methods  to  Improve  the  drawdown  capacity  during 
periods  of  high  flows. 

g.  The  owner  should  upgrade  the  operating  and  maintenance  procedures 
by  Issuing  a manual  and  check  list  for  recommended  procedures.  Inspection 
and  maintenance  visits  should  be  logged.  Records  of  pond  levels  should 
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b«  kept  during  routine  visits  end  during  severe  stores.  An  ennuel  site 
inspection  should  be  conducted  using  e visual  inspection  check  list 
siallar  to  the  one  used  in  this  report. 


PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam  Bloodgoods  Pond  Dam  Fed  ID#  NJ  00370 
NJ  ID#  619 


State  Located  New  Jersey 

County  LocatecI  Union 
Coordinates  Lat.  4037.7  - Long, 
Stream  Rahway  River 
Date  of  Inspection  1 December  ~] 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Bloodgoods  Pond  Dam  is  in  a poor  overall  condition. 
Uncertainty  with  respect  to  the  configuration  of  the 
original  slab  and  buttress  spillway  necessitates 
additional  site  investigations  and  engineering  studies 
to  ascertain  continued  stability  at  design  flood 
elevations.  Remedial  actions  recommended  to  be  under- 
taken in  the  near  future  are: 

(1)  Replacement  of  existing  concrete  flood-gate 
structure,  original  spillway,  and  left 
wingwall ; 

(2)  Repair  of  the  inoperable  30"  sluice  gate; 

(3)  Improvement  of  the  drawdown  capacity. 

In  view  of  the  downstream  conditions  and  height  of  dam, 
it  is  recommended  that  the  hazard  classification  be 
downgraded  from  high  to  significant . 
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The  spillway  capacity  of  the  dam  can  accommodate 
66%  of  the  spillway  design  flood  and  is  therefore 
inadequate.  In  conjunction  with  the  other 
engineering  studies,  further  hydraulic/hydrologic 
should  be  undertaken. 


OVERVIEW  OF  BLOODGOOD'S  POND  DAM 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  Phase  I Investigations . Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  Phase  I Investiga- 
tion is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  inves- 
tigations, testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a Phase  I investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  a dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  test  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM:  BLOODGOODS  POND  DAM  FED  #NJ00370 
AND  NJ  ID  #619 


SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 

a . Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared 
in  accordance  with  Contract  FPM-36  between 
Louis  Berger  & Associates,  Inc.  and  the  State 
of  New  Jersey  and  its  Department  of  Environ- 
mental Protection,  Divison  of  Water  Resources. 
The  State,  in  turn,  is  under  agreement  with 
the  U.S.  Army  Corps  of  Engineers,  Philadelphia 
to  have  this  inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate 
the  structural  and  hydraulic  condition  of  the 
Bloodgoods  Pond  Dam  and  appurtenant  structures , 
and  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Bloodgoods  Pond  is  impounded  by  an  450'  dam 
containing  two  spillways  separated  by  a flood 
gate  structure.  The  dam's  configuration  (from 
east  to  west)  consists  of  (1)  50'+  short  earth 
embankment  and  abutment  section  covered  with 
heavy,  mortared  riprap;  (2)  a 158'+  long  old 
concrete  section  of  Amberson-type  slab  and 
buttress  spillway;  (3)  a 28'  concrete  and 
timber  flood  gate  structure  with  five  chambers, 
one  of  which  contains  a sluice  gate;  (4)  a 
newer  (1971)  75'  long  ogee-type  earth  and 
sheet  core  spillway;  and  (5)  the  remaining 


section  of  embankment  (with  heavy  mortared 
riprap)  which  extends  to  the  west  abutment. 

The  flood  gate  structure  has  an  inoperable 
30"  sluice  gate  in  the  central  chamber. 

The  four  remaining  chambers  are  sealed  with 
stop  logs.  The  westerly  75'  long  spillway 
was  constructed  in  1972  to  replace  a section 
of  breached  embankment  and  contains  an  inter- 
locking steel  sheet  piling  cutoff  wall 
which  is  capped  by  a 4'  x 2.75'  reinforced 
concrete  beam.  A 12  inch  thick  reinforced 
concrete  slab  forms  the  backslope  of  the 
spillway  and  is  underlain  with  a 6 inch  thick 
crushed  rock  bed.  The  158'  slab  and  buttress 
spillway  is  part  of  the  original  structure 
and  is  supported  by  a 22 ' wide  concrete  footing 
of  unknown  thickness.  Both  spillways  have 
their  crest  height  augmented  by  the  addition 
of  15  inch  high  flashboards  affixed  in  a 
permanent  position  by  reinforcing  bars 
embedded  in  the  concrete  crest. 

Location 

Bloodgoods  Pond  Dam  is  located  on  the  Rahway 
River  in  Clark  Township,  Union  County,  New 
Jersey;  approximately  1800  feet  to  the  east 
of  Interchange  135  on  the  Garden  State 
Parkway . 

Size  Classification 

Bloodgoods  Pond  Dam  is  approximately  14  feet 
high  and  impounds  an  estimated  312  acre  feet 
of  water  at  maximum  pool  elevation.  Based  on 
the  Guidelines  for  Safety  Inspection  of  Dams, 
this  dam  is  in  the  small  size  category. 

Hazard  Classification 

Although  Bloodgoods  Pond  Dam  is  located  in  a 
densely  populated  area,  it  is  recommended  the 
hazard  classification  be  downgraded  to  signi- 
ficant  as  the  dam  and  river  lie  in  a deeply 
incised  river  valley  which  widens  into  a 
marsh  above  the  Jackson  Pond  Dam,  7000  feet  down- 
stream. Most  of  the  downstream  adjacent  residences 


are  located  on  the  bluffs  overlooking  the  valley 
and  are  above  flood  water  elevation.  The  dam 
failed  during  the  Doria  hurricane  of  1971  and 
most  of  the  ensuing  flood  was  contained  by  the 
Jackson  Pond  Dam  with  only  minor  downstream 
damage.  However,  a dam  failure  at  Bloodgoods 
Pond  could  trigger  a collapse  of  the  Jackson 
Pond  Dam  and  endanger  the  Valley  Road  bridge 
immediately  downstream.  This  is  a busy  urban 
artery . 

e.  Ownership 

Bloodgoods  Pond  Dam  is  owned  by  the  Union  County 
Park  Commission,  Elizabeth,  New  Jersey.  However, 
monitoring  of  the  dam  is  performed  by  the  Rahway 
Water  Department.  Moreover,  repairs  to  the  dam 
following  the  1971  failure  were  performed  under 
the  auspices  of  the  City  of  Rahway. 

f . Purpose  of  Dam 

Bloodgoods  Pond  is  utilized  jointly  for  recre- 
ational purposes  and  to  provide  additional 
storage  capacity  for  the  City  of  Rahway. 

g.  Design  and  Construction  History 

Particulars  of  the  original  design  and  construc- 
tion of  Bloodgoods  Pond  Dam  are  uncertain  and 
apparently  undocumented.  A 1936  W.P.A.  stream 
survey  indicated  that  the  dam  was  constructed 
at  an  earlier  time  and  built  in  conjunction 
with  a factory;  reportedly  to  have  been  located 
further  downstream.  Following  the  1971  Doria 
failure,  the  City  of  Rahway  retained  Elson  T. 
Killam  Associates,  Inc.  to  redesign  and 
refurbish  the  demolished  and  deteriorating 
portions  of  the  dam.  Their  design  was  completed 
and  the  work  let  out  to  bidders  in  the  spring 
of  1972  and  was  apparently  accomplished  by  the 
end  of  that  year.  The  repairs  included  the 
construction  of  an  additional  75*  spillway, 
the  placing  of  mortared  riprap  along  both 
embankments,  refurbishing  of  the  interior  of 
the  flood  gate  structure  and  the  installation 
of  new  flash  boards  along  the  entire  length 
of  both  spillways.  The  158  foot  portion 
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of  old  spillway  and  exterior  of  the  floodgate 
section  were  not  repaired  at  this  time. 

h.  Normal  Operational  Procedures 

The  only  regulating  device  at  Bloodgoods  Pond 
Dam  is  the  30"  sluice  gate  located  in  the 
center  of  the  flood  gate  housing.  There  are 
no  specific  operating  procedures  governing  the 
regulation  of  this  gate  which  can  only  be 
reached  by  walking  along  the  spillway  crest. 

1.3  PERTINENT  DATA 

a . Drainage  Area 

The  drainage  area  for  Bloodgoods  Pond  Dam  is 
39.3  square  miles  consisting  of  heavily 
populated  suburban  development  and  urban 
centers . Included  in  the  drainage  area  are 
the  towns  of  Westfield,  Cranford,  Roselle, 

Roselle  Park,  Springfield,  Union,  Summit, 

Millburn,  Maplewood,  South  Orange,  and  a 
part  of  Linden. 

b.  Discharge  at  Damsite 

Maximum  known  flood  at  damsite  - 5,200  cfs  (1973) 

Spillway  capacity  without  flashboards  (at 
maximum  pool  elevation)  - 13,550  cfs 

c.  Elevation  (ft.  above  MSL) 

« 

Top  Dam 

Recreation  pool 
Spillway  crest 
Streambed  at  center 
line  of  dam 

d.  Reservoir 

Length  of  maximum  pool  ‘ - 4600  feet 
Length  of  recreation  pool  - 1000  feet 


+41.2 

+35.75  (top  of  flashboards) 
+34  .50 

+27.5+ 
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Storage 

Recreation  pool 

75  acre-feet 

Top  of  dam 

- 312  acre-feet 

Reservoir  Surface 

Top  dam  (Max.  pool 

- 44  acres 

Recreation  pool 

30  acres  (from  App. 

Permit  619) 

Spillway  crest 

26.75  acres 

Dam 

Type 

- 

Earth  abutments  and  con- 
crete spillways 

Length 

- 

450  feet 

Height 

- 

14  feet 

Top  Width 

- 

Varies  (3  to  6') 

Side  Slopes 

- 

2:1 

Zoning 

- 

Unknown 

Impervious  Core 

- 

Unknown 

Cutoff 

- 

Steel  sheet  piling 

Grout  curtain 

— 

None  recorded 

Diversion  and  Regulating  Tunnel 

None 

Spillway 

Types 

1)  158'  concrete  slab  and 
buttress  and  2)  75'  ogee 
type 

Total  length  of 

weir  - 233  feet 

Crest  elevation 

- 

+35.75  with  1.25'  flashboards 
in  place . 

Gates 

- 

One  30"  0 sluice  gate 

U/S  Channel 

- 

None' 

D/S  Channel 

— 

Natural  Stream 

-5 


SECTION  2 - ENGINEERING  DATA 


2.1  DESIGN 

There  is  no  information  available  pertaining  to  the 
original  design  of  Bloodgoods  Pond  Dam  except  that 
contained  in  the  1972  "Report  Upon  Repair  to 
Bloodgoods  Pond  Dam  and  Jackson  Pond  Dam"  pFe pared 
by  Elson  T.  Killam  Associates,  Inc.  In addition 
to  this  report  there  were  three  drawings  prepared 
by  Killam  depicting  plan,  sections  and  details  of 
the  existing  dam  as  well  as  their  proposed  modifi- 
cations and  repairs . Pertinent  data  received  from 
the  Division  of  Water  Resources  included  copies  of 
Killam' s hydraulic  calculations,  the  repair  permit 
application,  design  specifications,  and  the  repair 
drawings  themselves.  No  information  concerning 
foundation  materials  or  the  details  of  construction 
were  available  for  the  original  spillway. 

2.2  CONSTRUCTION 

Killam' s 1972  drawings  indicate  the  original  con- 
struction conditions  as  well  as  the  designed  repairs 
and  appear  to  be  an  accurate  depiction  of  the  exist- 
ing conditions.  The  slab  and  buttress  spillway, 
left  abutment,  and  flood-gate  structure  are  part  of 
the  original  dam  which  is  thought  to  have  been 
built  prior  to  1936.  The  right  abutment  and 
embankment,  all  riprap,  the  flashboards,  ogee  spill- 
way and  the  new  gate  and  stop  logs  in  the  floodgate 
structure  are  all  part  of  the  repairs  performed  in 
1972.  It  appears  that  no  repairs  of  the  deteriorated 
concrete  in  the  face  of  the  gate  structure,  the  old 
spillway,  and  the  left  abutment  were  performed  in 
1972. 

2.3  OPERATION 

From  the  information  gathered,  no  standard  operating 
procedures  exist  at  Bloodgoods  Dam.  Although  legally 
owned  by  the  Union  County  Park  Commission,  its  moni- 
toring and  care  is  presently  handled  by  the  Rahway 
Water  Department  in  an  unofficial  capacity.  Person- 
nel of  that  department  report  that  the  sluice  gate 
is  presently  inoperative.  However,  the  overall 
operation,  as  observed  during  a period  of  low  flow, 
appears  to  be  satisfactory. 


2 . 4 EVALUATION 


a.  Availability 

While  none  of  the  original  design,  construc- 
tion drawings  or  specifications  were  available, 
the  engineering  data  available  on  the  Killam 
drawings  was  utilized  to  perform  an  evaluation 
of  the  stability  of  the  dam  structure  and 
embankments.  However,  nothing  definite  is 
known  regarding  the  older  spillway's  founda- 
tion, so  much  of  the  analysis  contained  in 
Section  6 is  somewhat  conjectural. 

b . Adequacy 

The  data  available  for  review  is  considered 
inadequate  to  perform  a valid  assessment  of 
the  dam's  existing  condition  and  overall 
structural  stability. 

c.  Validity 

The  field  inspection  substantitates  the  accuracy 
of  the  engineering  data  available  within  the 
limitations  of  the  visual  observations.  The 
assumptions  made  during  the  previous  repair 
work  are  not  challenged. 
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SECTION  3 - VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

The  visual  inspections  of  the  dam  were  per- 
formed on  December  1 and  28,  1978.  The 
inspection  team  found  the  dam  in  a generally 
poor  overall  condition.  The  concrete 
deterioration  and  inaccessibility  of  the 
flood  gate  structure  and  gate  control  as 
well  as  the  presence  of  debris  at  both 
spillways  was  noted. 

b . Dam 

The  vertical  alignment  appears  quite  regular 
as  indicated  by  the  uniform  depth  of  flow 
passing  over  each  of  the  spillways.  Both  of 
the  recently  renovated  embankments  were 
observed  to  be  in  a stable  condition  and  are 
covered  with  heavy  mortared  riprap  on  both 
upstream  and  downstream  sides  (for  a distance 
of  30  feet  back  from  the  spillway  wingwalls) . 
However,  the  riprap  is  scoured  out  at  the 
toes  of  the  spillway  abutment  wingwalls, 
especially  on  the  south  end.  The  new  spillway 
and  wingwall  to  the  right  of  the  gate  struc- 
ture also  appear  to  be  in  satisfactory  condi- 
tion. However,  the  chamber  walls  of  the 
concrete  flood-gate  housing  are  in  an  advanced 
state  of  decay.  Extensive  spalling  and 
deterioration  were  noted  on  all  surfaces 
as  well  as  advanced  deterioration  of  the 
downstream  edges  of  the  inner  chamber  walls. 

The  original  158  foot  section  of  concrete 
spillway  and  the  left  abutting  wingwall  also 
exhibited  signs  of  advanced  deterioration  and 
cracking.  The  wingwall  concrete  is  extensively 
eroded  at  the  base  and  the  reinforcement  is 
exposed  and  corroded  (see  photos) . The  down- 
stream edges  of  the  top  apron  slab  and  the 
buttress  wall  are  cracked  and  spalled.  A close 
inspection  of  this  area  was  prevented  by  the 
continuous  discharge  over  the  spillway. 


c.  Appurtenant  Structures 


The  only  operable  facility  at  Bloodgoods 
Pond  Dam  is  the  five-celled  flood-gate  structure 
whose  inner  walls,  sluice  gate,  timber  stop 
logs,  and  guides  were  all  refurbished  in  1972. 
However,  the  sluice  gate  is  reportedly 
inoperable  at  the  present  time.  The  flashboards 
on  both  spillways  were  replaced  in  1972  and 
appear  in  good  condition  although  they  are 
sealed  in  and  it  is  doubtful  that  they  could 
be  removed . 

d.  Reservoir  Area 

The  reservoir  is  situated  in  a low  valley 
between  the  Garden  State  Parkway  and  the 
Winfield  Park  residential  area.  The  left 
side  of  the  valley  rises  relatively  steeply 
and  much  of  the  upstream  portion  of  the 
pond  is  heavily  silted  and  swampy.  Heavy 
brush  and  trees  are  growing  on  the  banks  and 
the  area  immediately  to  the  right  of  the 
dam  is  raised  substantially  above  the  flood 
plain  by  extensive  man-made  fills  with  rather 
steep  riprap  protected  slopes . The  channel 
is  fairly  narrow  at  the  dam  with  20 ' high 
slopes  adjoining  the  right  embankment.  An 
office  parking  lot  is  situated  immediately 
upstream  from  the  end  of  the  dam  embank- 
ment. The  area  between  the  right  abutment 
and  the  Garden  State  Parkway  contains 
several  industrial  and  office  buildings, 
all  of  which  are  well  above  the  normal 
flood  elevation. 

e.  Downstream  Channel 

The  grade  school  and  private  residences  down- 
stream of  the  dam  are  for  the  most  part, 
situated  some  40  feet  above  the  channel 
flowline.  A few  homes  located  along  the 
Rahway  River  Parkway  are  10  to  12  feet  above 
the  stream  as  it  meanders  around  the  southeast 
side  of  the  Winfield  peninsula.  The  clear 
channel  is  generally  40  to  50  feet  wide  and 
deeply  incised.  There  is  considerable  mature 
tree  growth  along  the  numerous  bifurcated 
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downstream  water  courses.  About  4,000  feet 
down  the  meandering  river  valley  again  widens, 
gradually  becoming  a marsh  some  distance 
upstream  of  the  Jackson  Pond  Dam  (which  is 
positioned  just  north  of  Valley  Road  and 


about  0.7  mile  due  east  of  the  study  dam) . 


SECTION  4 - OPERATIONAL  PROCEDURES 


1 PROCEDURES 

Operational  procedures  are  limited  in  scope  and 
are  generally  performed  by  the  city  of  Rahway 
Water  Department.  Their  work  is  limited  to  gate 
and  stop  log  adjustment  and  general  maintenance, 
with  the  Union  County  Park  Commission  monitoring 
the  bank  and  shore  line  erosion  control,  policing 
and  debris  removal  from  the  reservoir.  During 
periods  of  low  flow,  the  Water  Department 
releases  flow  from  the  reservoir  by  opening  the 
flood  gate.  In  the  event  additional  water  supply 
is  required  or  the  reservoir  must  be  dewatered, 
a tripod  lifting  device  is  utilized  to  remove  the 
stop  logs'.  Due  to  the  inaccessibility,  neither  of 
these  procedures  can  be  effectively  administered 
during  periods  of  heavy  flow. 

2 MAINTENANCE  OF  DAM  AND  OPERATING  FACILITIES 

The  Water  Department  concerns  itself  with 
maintenance  of  the  sluice  gate,  stop-logs  and 
flashboards  on  an  "as-required"  basis.  Neither 
the  Water  Department  or  Park  Commission  have  any 
established  procedures  or  schedules  for  maintenance 
of  the  remainder  of  the  dam  structure. 

3 DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 

No  warning  system  exists  for  this  dam  although 
personnel  of  the  City  Water  Department  make  a 
daily  visual  inspection  while  collecting  water 
samples  for  laboratory  analysis . Obvious 
deficiencies  are  reported  to  the  City  Engineering 
Department,  although  there  is  some  ambiquity  as 
to  the  extent  of  what  rehabilitation  measures 
the  Water  Department  is  willing  to  undertake  in 
its  unofficial  maintenance  capacity. 

4 EVALUATION  OF  OPERATIONAL  ADEQUACY 


In  view  of  the  limited  extent  of  regulatory 
facilities  at  the  dam,  the  present  procedures 
are  deemed  marginally  adequate.  However,  in  the 
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interest  of  safety,  a more  definitive  delineation 
of  responsibility  is  believed  to  be  necessary  for 
the  safe  operation  and  emergency  drawdown  procedures. 
The  ill-defined  jointly-shared  responsibility  could 
be  the  cause  of  unforseen  legal  problems  should  a 
collapse  or  accident  occur  at  this  dam. 


SECTION  5 - HYDRAULIC/HYDROLOGIC 


5 . 1 EVALUATION  OF  FEATURES 

a.  Design  Data 

Pursuant  to  the  Recommended  Guidelines  for 
Safety  Inspection~of  Dams,  Bloodgoods  Pond 
Dam  is  of  small  size  and  significant  hazard. 

Accordingly  a spillway  design  flood  of  one 
half  the  probable  maximum  flood  (PMF)  was 
selected  to  test  the  spillway  capacity  and 
overtopping  potential . Precipitation  data 
was  obtained  from  Hydrometeorological  Report 
No.  33.  In  accordance  with  Corps  of  Engineers 
directives,  the  inflow  hydrograph  and  flood 
routing  were  obtained  utilizing  the  HEC-1 
computer  program.  Peak  inflow  to  the 
reservoir  for  the  one  half  PMF  storm  was 
20,640  cfs  (the  peak  remained  approximately 
the  same  after  being  routed  through  the 
reservoir) . The  maximum  spillway  discharge 
capacity  is  calculated  to  be  13,550  cfs 
(with  flashboards  removed).  Hence,  the 
spillway  can  accommodate  about  66%  of  the 
spillway  design  flood  (SDF) . 

b.  Experience  Data 

I 

There  is  a gaging  station  approximately  one 
mile  downstream  from  the  dam  site  for  which 
stream-flow  records  are  available.  The  maxi- 
mum discharge  of  record  is  5,420  cfs  in 
August  of  1973.  Based  on  the  ratio  of  the 
drainage  areas,  it  is  estimated  that  a dis- 
charge of  5200  cfs  passed  over  the  dam  during 
this  storm.  With  the  flashboards  in  place, 
the  height  of  water  at  the  dam  would  have 
reached  elevation  38+  or  approximately  the 
elevation  of  the  spillway  wingwalls. 

From  the  gage  data,  the  U.S.  Geological  Survey 
has  performed  Log-Pearson  type  III  flood 
frequency  analysis  utilizing  weighted  WRC 
map  skews  which  gave  peak  discharge  values 
for  a 100-year  and  500-year  storms  of  6,000  cfs 
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and  9,840  cfs  respectively.  (These  values 
could  be  reduced  slightly  when  applied  to 
the  study  dam) . The  dam  failed  in  1971  during 
the  "Doria"  hurricane,  at  which  time  the  dis- 
charge was  estimated  at  4000  cfs.  However, 
the  spillway  was  then  much  smaller  than  that 
now  in  operation.  The  failure  occured  by 
breaching  behind  the  right  wingwall  (see 
Figure  2) . 

Visual  Observations 

With  the  flashboards  in  place,  the  spillway 
operates  satisfactorily  and  transmits  a 
relatively  uniform  low-water  flow.  Due  to 
the  small  impoundment  area  and  silted  condi- 
tion of  the  reservoir,  heavier  flows  are 
transmitted  directly  over  the  dam  to  the 
much  larger  impoundment  area  above  the 
Jackson  Pond  Dam. 

Overtopping  Potential 

When  the  design  flood  of  % PMF  is  applied 
to  the  dam,  overtopping  of  approximately  2 
feet  would  occur.  However,  in  the  case  of 
a 100-year  or  500-year  frequency  event  no 
overtopping  would  take  place . Based  on  these 
comparative  events,  there  is  potential  for 
overtopping  although  the  likelihood  is 
believed  to  be  relatively  small. 

Drawdown  Potential 

Bloodgoods  Pond  Dam  would  take  approximately 
one  day  to  draw  down . This  time  would  be 
extended  if  there  is  a tailwater  condition 
or  the  hydraulic  characteristics  of  the 
sluice  is  impaired. 


SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

Field  inspections  indicate  that  the  Bloodgoods 
Pond  Dam  is  in  a poor  but  marginally  satisfac- 
tory condition  within  the  limitations  of  the 
visual  observations . The  older  section  of 
spillway  exhibits  considerable  concrete  deteri- 
oration, as  might  be  expected.  The  new  spill- 
way and  wingwall  are  in  satisfactory  condition 
and  show  no  significant  signs  of  deteriora- 
tion. The  gate  structure  could  not  be  examined 
at  close  range  due  to  its  inaccessibility  but 
the  external  walls  are  badly  eroded.  The 
alignment  of  this  portion  appears  satisfactory 
and  the  interior  walls  were  reportedly  refur- 
bished in  1972.  The  embankment  sections  of 
the  dam  have  light  brush  growth  but  appear  in 
satisfactory  condition,  although  the  crest 
width  on  the  right  end  is  as  narrow  as  5 feet 
in  some  areas . There  is  minor  bank  erosion 
below  the  left  abutment  caused  by  runoff  from 
an  adjacent  parking  lot  but  this  is  not  viewed 
as  a hazard  to  the  integrity  of  the  embankment. 
No  seepage  or  percolation  was  observed  below 
either  embankment.  However,  there  is  a 
natural  lagoon  area  immediately  below  the 
right  earth  embankment  which  had  a water 
level  at  the  time  of  inspection  of  only  a 
few  feet  below  dam  crest.  There  is  a rubble 
wall  at  the  east  end  of  the  pond  where  there 
may  have  been  an  auxiliary  spillway  in  the 
past.  Due  to  the  frozen  condition  of  the  ground, 
it  could  not  be  determined  whether  the  pond 
water  level  was  caused  by  seepage  or  overland 
flow  from  the  adjacent  higher  ground  just  to 
the  south.  There  are  several  heavily  wooded 
natural  drainage  swales  just  below  the  dam 
but  they  are  several  feet  above  the  downstream 
channel  river  bed. 

b.  Design  and  Construction  Data 

Although  none  of  the  original  design  calcula- 
tions, drawings  or  construction  specifications 


r»~. 


were  available  for  evaluation,  the  plans  and 
sections  prepared  by  E.T.  Killam  Associates 
depicted  those  portions  of  the  original 
structure  remaining  after  the  failure  in 
1971.  The  lack  of  definitive  knowledge 
regarding  the  foundation  thickness  of  the 
older  spillway  was  of  major  concern  to  the 
inspection  team.  While  the  slab  and  buttress 
type  of  spillway  generally  exhibits  sufficient 
^ resistance  to  overturning,  its  factor  of 

safety  against  sliding  can  be  exceedingly 
marginal.  Accordingly,  the  older  spillway 
section  was  analyzed  utilizing  the  struc- 
tural configuration  measured  in  the 
field  in  1972  (however,  the  thickness  of 
the  foundation  slab  is  purely  conjectural) . 

The  sliding  potential  was  evaluated  with  the 
water  level  at  elevation  38  feet  (approximately 
at  the  top  of  wingwall) . At  this  hydraulic 
head,  the  structure  has  a safety  factor  of 
only  1.08  against  sliding,  which  is  considered 
only  marginal  and  definitely  warrants  further 
investigation . 

The  foundation  soils  beneath  the  dam  generally 
consist  of  recent  alluvium  that  is  quite  silty 
with  appreciable  amounts  of  clay  (both 
Bloodgoods  and  Jackson  Pond  are  heavily 
silted  up) . The  underlying  stratum  are 
Pleistocene  glacial  tills  of  varying  depths. 
These  are  generally  poor  draining  but  con- 
. tain  occasional  pockets  of  gravel.  The 

depth  to  bedrock  is  unknown  beneath  the  dam 
and  varies  considerably  in  this  area. 

The  newer  ogee -type  spillway  and  embankment 
are  designed  and  constructed  according  to 
contemporary  design  criteria  with  appropriately 
conservative  parameters.  This  portion  of  spill 
way  is  considered  to  be  structurally  sound. 

c.  Operating  Records 

The  Bloodgoods  Pond  Dam  failed  during  the 
"Doria"  storm  in  1971.  Failure  occurred  at 
the  juncture  of  the  right  wingwall  and 
embankment,  creating  a 65  foot  wide  breach  in 
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the  embankment.  While  the  condition  of 
the  dam  was  unknown  at  the  instant  of  peak 
flow,  it  may  be  assumed  that  failure 
resulted  from  overtopping  of  the  embankment. 
The  height  of  water  above  the  spillway  crest 
at  the  time  of  failure  would  have  been  about 
3.5  feet.  Following  the  1972  repairs,  in 
August,  1973,  the  gaging  station  at  the 
water  plant  downstream  experienced  its 
maximum  discharge  of  record,  5,420  cfs 
as  previously  explained  in  Section  5 . 

d.  Post  Construction  Changes 

Since  the  1972  repairs,  there  have  been  no 
further  modifications  to  the  dam.  As 
previously  stated,  the  only  observed 
deterioration  since  that  time  has  been 
the  erosion  of  riprapped  areas  at  the 
downstream  ends  of  the  abutment  wingwalls. 

e.  Seismic  Stability 

The  dam  is  located  in  Zone  1 and  due  to  its 
geometry  and  foundation  characteristics  has 
negligible  potential  vulnerability  to  seismic 
loading,  as  experience  indicates  that  the 
dam  would  have  adequate  stability  under 
dynamic  conditions  if  stable  under  static 
loading  conditions. 
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SECTION  7 - ASSESSMENT/RECOMMENDATIONS/ 
REMEDIAL  MEASURES 

7.1  DAM  ASSESSMENT 


a.  safety 

Subject  to  the  inherent  limitations  of  the 
Phase  I visual  inspection,  the  Bloodgoods 
Pond  Dam  appears  to  be  in  an  overall  poor 
but  marginally  adequate  structural  condition. 
Considerable  concrete  deterioration  exists 
in  the  older  spillway  section  and  exterior 
walls  of  the  central  flood-gate  structure. 
Additionally,  there  is  some  question  as  to 
the  ability  of  the  older  slab  and  buttress 
spillway  to  resist  sliding  forces  during  a 
flood  situation  comparable  to  the  conditions 
of  evaluation  suggested  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams . 

This  ambiguity  results  from  the  lack  of 
definitive  information  pertaining  to  the 
footing  thickness  and  the  underlying 
foundation  materials . 

The  combined  spillway  capacity  is  considered 
inadequate  in  accordance  with  the  Corps  of 
Engineers  criteria,  since  only  66%  of  the 
spillway  design  flood  can  be  accommodated 
without  overtopping  the  dam.  It  is 
estimated  that  the  spillway  design  flood  of 
PMF  would  overtop  the  embankment  by 
approximately  2 feet.  While  some  over- 
topping may  be  tolerated  since  those 
portions  of  the  embankments  nearest  the 
spillways  are  covered  with  mortared  riprap 
on  both  the  upstream  and  downstream  slopes, 
the  h PMF  event  could  cause  failure  of 
outer  portions  of  the  embankment,  especially 
in  the  vicinities  of  the  downstream  toes  of 
slope  at  their  juncture  with  the  spillway 
wingwalls . 

b.  Adequacy  of  Information 

Since  a question  exists  with  respect  to  the 
ability  of  the  older  spillway  to  resist  the 
sliding  forces  imposed  by  an  SDF,  it  is  felt 


that  there  is  a need  for  additional  investi- 
gations to  determine  the  exact  configuration 
of  the  concrete  base  slab,  the  existence  and 
extent  of  the  downstream  concrete  apron, 
and  the  composition  of  the  underlying 
foundation  soils.  In  view  of  this,  the 
information  available  is  deemed  to  be 
inadequate . 

c.  Urgency 

It  is  recommended  that  the  additional  inves- 
tigation be  undertaken  as  soon  as  deemed 
feasible  with  respect  to  weather  conditions 
and  discharges  at  the  damsite.  Those 
remedial  measures  ennumerated  below  should 
be  considered  sometime  in  the  near  future 
in  view  of  the  hazard  classification  and 
condition  of  the  dam. 

d.  Necessity  for  Further  Study 

It  is  recommended  that  additional  investigations 
be  made  to  delineate: 

(1)  the  exact  nature  of  the  foundation 
material,  especially  under  the 
older  buttress  spillway; 

(2)  the  configuration  and  dimensions  of 
the  footing  in  the  older  spillway 
section  as  well  as  the  condition  of 
concrete  soffits  of  the  spillway  slab; 

(3)  the  extent,  thickness  and  condition 
of  the  apron  reputed  to  be  located  at 
the  downstream  toe  of  the  spillway. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 

It  is  recommended  that  further  engineering  and 
hydraulic  studies  be  initiated  in  the  near  future 
as  the  dam  is  classified  in  the  significant  hazard 
category  and  its  spillway  capacity  is  inadequate. 
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Alternatives 


Should  additional  site  investigations  and 
evaluations  reveal  that  the  safety  factor 
against  sliding  is  only  marginal , the  slab 
and  buttress  spillway  could  possibly  be 
further  stabilized  by: 

(1)  Filling  the  void  between  the  slab 
and  footing  with  sand  or  other  con- 
struction material  to  provide 
additional  weight.  This  would 
require  a type  of  vertical  bulkhead 
construction  to  retain  this  material; 
or, 

(2)  Driving  sheeting  along  the  downstream 
toe  to  further  anchor  the  bottom 
slab;  or, 

(3)  Driving  sheeting  along  the  upstream 
edge  of  the  footing  to  increase  the 
length  of  the  flow  paths  thereby 
reducing  uplift;  or 

(4)  Affixing  a concrete  apron  to  the 
downstream  toe  to  further  increase 
sliding  resistance. 

All  disintegrated  concrete  at  the  left  wingwall, 
flood-gate  structure,  and  along  the  slab  and 
buttress  spillway  should  be  repaired  and/or 
replaced  where  deemed  necessary.  Further,  a 
rapid  and  safe  method  of  gaining  access  to 
the  flood-gate  structure  should  be  provided, 
preferably  by  means  of  a catwalk.  The  inoper- 
able 30"  0 sluice  gate  should  be  repaired  or 
replaced . 

Consideration  could  be  given  to  increasing  the 
drawdown  capacity  by  either  installing  addi- 
tional sluice  gates  or  by  providing  a permanently 
affixed  system  for  removing  the  stop  logs  (by 
either  hydraulic  or  mechanical  means)  during 
periods  of  heavy  flows.  The  spillway  discharge 
capacity  could  be  increased  by  replacing  the 
fixed  flashboards  with  a type  specifically 
designed  to  fail  at  a controlled  rate  when  the 


water  level  in  the  reservoir  reaches  a 
predetermined  height. 

b.  O&M  Maintenance  and  Procedures 

There  are  no  formalized  procedures  for  the 
operation  or  maintenance  of  Bloodgoods  Pond 
Dam.  Therefore,  it  is  felt  a more  orderly 
O&M  plan  should  be  developed  which 
incorporates  the  following  items : 

(1)  Responsibility  for  the  operation  and 
maintenance  of  the  dam,  reservoir, 
channels  and  shorelines  should  be 
defined.  The  Monmouth  County  Park 
Commission  and  the  Rahway  Water 
Department,  as  owner  and  interested 
third  party  respectively,  should 
delineate  functional  areas  of 
responsibility ; 

(2)  Routine  and  emergency  operational  plans 
should  be  codified  and  put  into  prac- 
tice by  the  agency  designated  for  their 
performance ; 

(3)  Routine  maintenance  procedures  should 
be  outlined  and  scheduled  at  regular 
intervals  and  correctly  recorded; 

(4)  A regularly  scheduled  inspection  of  the 
dam  and  appurtenances  should  be  instituted 
as  part  of  the  operational  and  maintenance 
plans . 
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_ details  Prepared  by  Killam  Associates  1972.  Sheet  2 

-CONSTRAINTS 

-DISCHARGE  RATINGS  Prepared  by  Killam  Associates  1972. 

RAINFALL/RESERVOIR  RECORDS  Collected  by  Rahway  Water  Department  from  St.  George  Avenue  station. 


MAINTENANCE  None  available 

OPERATION 

RECORDS 


View  of  crest  from  east  abutment 


December  1978 


Downstream  view  of  dam 


October  1978 


View  of  floodgate  structure 


Oecember  1978 


View  of  east  wingwall 


December  1978 


View  of  left  embankment 


View  of  right  embankment 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  nATA 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS : Extensive  urbanization  (39.3  sq.mi.) 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  34,5  M-S-L*  <75  acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  N/A 

ELEVATION  MAXIMUM  DESIGN  POOL:  35.75  MSL 

ELEVATION  TOP  DAM:  41.2  MSL 

CREST : Consists  of  2 spillways  separated  by  gate  structure 

a.  Elevation  34.5  MSL 

b.  Type  Slab  and  buttress  on  left.  Ogee  on  right. 

c.  Width  2'  on  left.  3'  on  right. 

d.  Length  158*  on  left.  75'  on  right. 

e.  Location  Spillover 

f.  Number  and  Type  of  Gates  1'30"  screw  operated  sluice  gate. 

OUTLET  WORKS:  Sluice  gate  structure 

5 chamber  gate  structure  with  step  logs  in  4 chambers  and 

a.  Type  1 gate. 

b.  Location  Center  of  dam 

c.  Entrance  inverts  29  MSL 

d.  Exit  inverts 29  MSL 

e.  Emergency  draindown  facilities  Same 

HYDROMETEOROLOGICAL  GAGES:  

a.  Type  Water- stage  recorder 

b.  Location  St. George  Av. Bridge  over  Rahway  River  2 mi.  be lew  dam. 

c.  Records  7/1908-4/1915.  10/1921  - Present;  Records  good, 


MAXIMUM  NON- DAMAGING  DTSCHARCF • 13,550  cfs 
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